Background and Objectives: The importance of self-perceptions of aging (SPA) for health and longevity is well documented. Comparably little is known about factors that contribute to SPA. Besides individual factors, the context a person lives in may shape SPA. Research has so far focused on country-level differences in age stereotypes, indicating that rapid population aging accompanies more negative age stereotypes. The present study expands previous research by investigating the impact of district-specific population aging within one country on different facets of SPA. Research Design and Methods: Based on a large representative survey in Germany, the study investigates changes in SPA as ongoing development as well as the SPA of physical loss over a 12-year period in adults aged 40+. The study uses several indicators of population aging (e.g., population development, average age, greying index), to identify four clusters differing in their pace of population aging. Based on three-level latent change models, these clusters were compared in their impact on changes in SPA. Results: Compared to districts with an average rate of population aging, the study shows that persons living in regions with a fast population aging rate (C1) hold more negative SPA in both facets (ps = .01). Districts with slow population aging (C2) have significantly higher SPA ongoing development (p = .03). Discussion and Implications: The study underlines the importance for regional differences in population aging on the development of SPA. In particular, societies should be aware that fast population aging may result in more negative SPA.
various levels (e.g., country, region, and neighborhood). An important indicator of aging well is the individual view on one's own aging process. Numerous studies have illustrated the far-reaching importance of self-perceptions of aging (SPA) for health, well-being, and longevity (Westerhof et al., 2014) . However, little is known about which factors, besides individual characteristics, may shape SPA. Considering the speed of current demographic change and population aging in most industrialized countries, their impact on SPA should clearly be assessed. Thus, the current study investigates the effect differences in the pace of population aging on SPA have regionally, over 12 years.
Determinants of SPA
In accordance with stereotype embodiment theory (Levy, 2009 ) and supported by empirical findings (e.g., Kornadt, Voss, & Rothermund, 2017) , age stereotypes are learned and internalized during youth, accumulate over the life span, and become SPA when they are directed at oneself and the own aging process with increasing age. Changes in SPA can be investigated from two perspectives: intraindividual and social change. A recent study on social change in SPA in the German population between 1996 and 2014 showed that SPA have improved in persons aged 40-85 years (Beyer, Wurm, & Wolff, 2017) . Longitudinal studies on intraindividual changes in SPA with age are rare (e.g., KleinspehnAmmerlahn, Kotter-Grühn, & Smith, 2008) but show, in line with cross-sectional age group comparisons, that older individuals report more negative SPA than younger individuals (e.g., Wurm, Wolff, & Schüz, 2014) .
Intraindividual and social change of age stereotypes and SPA can be influenced by individual factors such as socioeconomic variables (e.g., Kleinspehn-Ammerlahn et al., 2008) , health status (e.g., Sargent-Cox, Anstey, & Luszcz, 2012; Wurm, Tesch-Römer, & Tomasik, 2007) , personality (e.g., Bryant et al., 2016; Levy, 2008; Moor, Zimprich, Schmitt, & Kliegel, 2006) , and own and vicarious aging experiences, such as receipt of care (e.g., Kwak, IngersollDayton, & Burgard, 2014) . Contextual influences may be defined as "(…) the totality of the diverse range of phenomena, events, and forces that exist outside the developing individual, including its sociocultural and physical aspects" (Dannefer, 1992, p. 84) . Additionally, the environment a person lives in changes over time (Bronfenbrenner, 1977) , and, according to the ecological systems theory (Bronfenbrenner, 1979) and the cross-level dynamic biocultural coconstructive framework of development (Li, 2003) , contextual variables influence behavior and attitudes of individuals.
Empirically, contextual variables such as the portrayal of age and older adults in the media (e.g., Donlon, Ashman, & Levy, 2005) , age-graded social regulations such as retirement (e.g., Kim & Moen, 2002) , or the societal roles of older adults (e.g., Bowen & Skirbekk, 2013) have been shown to play a role in shaping age stereotypes and their internalization into SPA. However, even though many western societies face demographic changes, characteristics of population aging at the regional level have been rarely examined as contextual influences on SPA.
Population Aging and SPA
While the effect of population aging on SPA has not been examined so far, first evidence suggests that population aging affects age stereotypes and attitudes towards aging. A comparison of eastern and western cultures showed overall more favorable age stereotypes in western cultures (e.g., Giles et al., 2003; McCann & Keaton, 2013) , which seems to be accounted for by differences in population aging (see meta-analysis by North & Fiske, 2015 for details). North and Fiske (2015) showed that individuals living in countries with rapid population aging, which is true for most eastern countries, have more negative age stereotypes. In a similar vein, Löckenhoff et al. (2009) compared aging perceptions of mostly younger adults in 26 countries and found that countries with a higher proportion of inhabitants aged 65+ had more negative perceptions of aging. These findings, however, contradict the assumption of the contact hypothesis (cf. Allport, 1954; Pettigrew & Tropp, 2006) , which suggests that having more contact with a group of people will result in reduced prejudices towards that group. That is, individuals living in contexts with comparatively more older adults should have fewer prejudices toward older adults, which could, in turn, be associated with decreased negative age stereotypes. However, these studies focused on age stereotypes or attitudes toward aging and did not investigate how an individual perceives his or her own aging process.
Regarding the relation between population aging and SPA, there are good arguments for both more positive and more negative SPA due to population aging: On the one hand, increased contact with older adults due to living in an area with a larger older adult population could reduce negative SPA as population aging may enhance the likelihood of experiencing healthy older adults, who actively participate in society. On the other hand, population aging can impose threats and challenges on a society. For example, anticipated problems in distributive justice of health care and pension systems, increased care needs of old-old individuals, or the financial burden of younger family members or the younger generation in general may result in more negative age stereotypes and SPA. In particular, rapid population aging may hamper adaptation to these changes. Silverstein, Parrott, Angelelli, and Cook (2000) argue that a greater proportion of older adults may result in intergenerational conflict over limited resources. Cagny and Wen (2008) state that age structure drives the demand for services (e.g., health clinics) and infrastructure (e.g., sidewalks) as well as fostering expectations about social roles (e.g., informal monitoring of children) that may affect social contact and cohesion in neighborhoods. Putnam (2000) found that a high number of aged residents is associated with a more active neighborhood watch, better social services, and, in general, a community more engaged in civic affairs.
Furthermore, social characteristics on a regional level affect individuals via informal social control (e.g., monitoring, expectations for action, availability of role models; cf. Cagny & Wen, 2008; Gerstorf & Ram, 2012) . These changes in infrastructure and norms may provide more opportunities for intergenerational contact resulting in stronger social cohesion. For example, increased intergenerational contact due to a community program was already shown to result in more positive images of aging in fourth grade students (even though no effect was found for negative images of aging; Thompson & Weaver, 2016) .
A country level perspective, however, ignores heterogeneity in population aging within a country. Aspects of population aging, such as increases in the proportion of elderly population, do not happen in the same manner in all geographical regions of one country (Menning, Nowossadeck, & Maretzke, 2010) . In addition, regional patterns of population aging affect more directly the immediate environment where people live as well as the perception of older people and may, therefore, have stronger effects on SPA. In Germany, districts are responsible for various infrastructural aspects, such as establishing economic infrastructures, planning for housing areas, providing health care services, and offering opportunities for volunteering. Previous research has largely neglected regional differences in population aging, age stereotypes, and SPA, even though there are some hints of regional differences in age stereotypes for example between urban and rural areas (favoring rural areas; Macia, Lahmam, Baali, Boëtsch, & ChapuisLucciani, 2009 ). Thus, the analysis of population aging at the district-level provides additional information to previous studies on country-level aging: First, the heterogeneity of population aging within one country is captured, and, second, this perspective takes into account that age stereotypes and SPA emerge under specific regional circumstances of social, economic, and cultural life.
The Present Study
No study has thus far examined the impact of population aging on SPA. The present study therefore explores the question whether district level differences in population aging in Germany explain changes in SPA. Population aging is an interaction of different demographic factors and a complex phenomenon that cannot be captured sufficiently with single indicators, such as percentage of older adults (as used in most of the previous studies). Therefore, we decided to use four clusters reflecting differences in indicators of population aging (e.g., average age; proportion of very old individuals [80+] at district level) were used in the analyses (see Method section for details; Menning et al., 2010) .
The clusters should explain variability in change in two different facets of SPA: the experience of aging as both ongoing development and physical loss. These two facets capture two important dimensions of the multidimensional construct of SPA (cf. Kornadt & Rothermund, 2011; Steverink, Westerhof, Bode, & Dittmann-Kohli, 2001; Wurm et al., 2007) . Ongoing development describes the belief that aging is accompanied with new opportunities and one is still making new plans. Chances for ongoing development are affected by contextual factors such as opportunities for leisure or other activities. The second facet captures the common belief that aging is strongly associated with physical loss. This loss-related view might also be prone to contextual influences, for example, in terms of environments equipped for older and functional disabled persons.
This study examines population aging at the district level and changes in two facets of SPA across 12 years using data from a large representative survey of adults aged 40 years and older in Germany to answer the research question: Do different regional patterns of population aging influence changes in SPA?
Design and Methods

Sample
Data come from two measurement points (1996, 2008) of the German Ageing Survey (DEutscher AltersSurvey [DEAS]; Klaus et al., 2017) . DEAS is a national representative cohort-sequential study of adults aged 40 years and older. Cross-sectional baseline samples have been drawn every 6 years since 1996 and are stratified by age, gender, and region (Eastern/Western Germany). The sampling procedure of the DEAS starts with randomly drawn municipalities, in which stratified samples are randomly drawn from registry offices. Thereby, the sample is representative of the German population, with only a subsample of all 413 German districts in the data. At each measurement point, participants took part in a 90-min interview and filled in a paper-pencil questionnaire.
The current study combines cross-sectional and longitudinal information from two measurement points (t1: 1996 and t2: 2008; see Figure 1 ) to assess a combination of social change (between baseline samples of 1996 and 2008) and intraindividual change (between t1 [1996] and t2 [2008] ) in SPA. The 1996 sample data represents a baseline at t1 (n = 4,838). The 2008 sample includes both baseline data from additional participants (n = 6,205) as well as the longitudinal data from the 1996 participants. Due to political reforms that led to changes in the number of districts in Germany, 155 persons had to be excluded because they could not be clearly assigned to one of the clusters (n 1996 = 32; n 2008 = 123). As SPA were assessed in the paper-pencil questionnaire, only participants who completed the questionnaire were included in the analyses: Of the remaining sample from 1996, n = 797 persons did not fill-in the paperpencil questionnaire in 1996 and n = 148 in 2008. Of the remaining sample in 2008, n = 1,699 participants had to be excluded due to missing paper-pencil questionnaires. Additionally, we excluded all persons who moved between districts between measurement points (n = 45 of the 1996 sample). The analyzed sample in 1996 includes 3,816 persons. The analyzed sample in 2008 consists of 5,122 persons, including information from the 2008 baseline sample (n = 4,383) and longitudinal information from the 1996 sample (n = 739). Thus, a total sample of n = 8,199 was analyzed. Of the 413 districts in Germany, 207 are represented in the data. On average, 40 persons lived in each district.
Measures
Demographic Clusters
Four clusters differing in their pace of population aging were identified by a cluster analysis (Menning et al., 2010) aimed at describing population aging in all German districts Table 1 and described below.
Cluster 1 (C1; fast aging; 2008: highest average age/low proportion of 80+) Cluster 1 comprises districts with a rapidly aging, shrinking population. All districts in this cluster are located in Eastern Germany. In the past, these districts had a relatively young population structure. Since 1995 they have been confronted with population decline and an accelerated aging process. The average age in 2008 is the highest of all clusters. The percentage of people aged 65+ is above average, although the percentage of people aged 80+ is the smallest among all clusters. In this study, 42 districts with 2,084 participants belong to C1.
Cluster 2 (C2; slow aging; 2008: lowest average age/low proportion of 80+)
The districts of this cluster are mostly situated in urban agglomerations and are characterized by a slowly aging, growing population. The population has been increasing since 1995, mostly due to internal migration. The average age in 2008 is lower than the average for Germany. Moreover, the percentages of people aged 65+ or 80+ are low in comparison to the other clusters. The districts of C2 have stable and growing populations. Demographic change For the analyses, the clusters were dummy coded using C4 as reference category as it represents average population aging in Germany.
SPA
Two scales of SPA were assessed in 1996 and 2008 with subscales for the aging-related cognition of ongoing development and physical loss (AgeCog-Scales; Steverink et al., 2001; Wurm et al., 2007) . The SPA ongoing development consists of four items and refers to the positive view that aging is seen as a time of continuous personal development (e.g., "Aging means to me that I can still learn new things," "Aging means to me that my capabilities are increasing"; Cronbach's α 1996 = .91; Cronbach's α 2008 = .93). The SPA physical losses consists of four items and addresses the view that aging is accompanied by physical decline (e.g., "Aging means to me that I am less healthy," "Aging means to me that I am less energetic and fit"; Cronbach's α 1996 = .91; Cronbach's α 2008 = .91). Responses could range from 1 (strongly disagree) to 4 (strongly agree). For each scale, the four items were averaged to obtain a score, with higher values indicating greater agreement. That is, a higher SPA score for ongoing development indicates a more positive view, and a higher SPA score for physical losses indicates a more negative view.
Covariates (individual)
Covariates on the individual level were age, gender, and region (Eastern/Western Germany) as the DEAS sample is stratified by theses variables and to account for age-related differences in SPA. As more healthy and highly educated people are known to report more positive SPA, analyses were also controlled for education. This was assessed using the International Standard Classification of Education (ISCED with three levels; UNESCO, 2012). The three levels are: low education (9 years of school education at most), medium education (secondary school), and high education (qualifying for university admission). Additionally, the health status of the participants was controlled for using both self-reported numbers of physical diseases (up to 11 diseases such as cardiovascular diseases, back or joint diseases, respiratory diseases) and functional health (physical functioning subscale of the SF-36 questionaire; Bullinger & Kirchberger, 1998) . The latter was coded according to the manual, with values ranging from 1 to 100 and higher values indicating better functional health. Values of these covariates are based on the first assessment point of each participant.
Covariates (district)
The variables included as covariates are indicators of the wealth and health care opportunities of the district, which have been shown to be related to SPA and psychological resources . On a district level, all analyses were controlled for using the percentage of unemployed older workers ( . Primary care supply, GDP, and population density were divided by 100 before including them in the analyses to facilitate the estimation of the models.
Data Analyses
The data has a three-level structure with time on Level 1, individuals on Level 2, and districts on Level 3. Therefore, a three-level latent change model was used to analyze the data in Mplus (adapted from Mun, von Eye, & White, 2009 ). Within-person change in SPA across 12 years was modeled, allowing for individual and district-level differences in this change as well as in intercept. Change in SPA ongoing development and SPA physical losses were estimated in two separate models. The intercept was modeled to represent levels at 2008 allowing for testing level differences in SPA in 2008. Intercepts and change scores were predicted by the cluster dummies (C4 as reference) and all covariates. Estimation was conducted with full information maximum likelihood estimation (FIML) to account for longitudinal drop-out in the sample (cf. Schafer & Graham, 2002) . Significance level was set to .05. All Level 2 variables were group-mean centered. All Level 3 variables were grand-mean centered.
Covariates were allowed to covary on individual and district level. To ensure model identification, the residual variances of SPA ongoing development and SPA physical losses were set zero for 1996, and the intercept and change scores were not allowed to covary on individual level.
Results
Descriptive Statistics
The average age at first measurement point was 61.06 years (SD = 12.05, range: 40-85 years) and 48.70% were female. Of all participants, 12.96% had low, 56.04% medium, and 31.00% high-level education. On average, the score on the physical functioning subscale of the SF-36 was M (SD) = 83.99 (22.37) and participants reported 2.41 diseases (SD = 1.87).
SPA Ongoing Development
The intraclass correlation coefficient (ICC: the proportion of variance on district level to total variance) for SPA ongoing development was .05 and .06 in 1996 and 2008, respectively. The results of the multilevel model are summarized in Table 2 .
In 2008, the average value of SPA ongoing development was 2.95 in the reference group (C4). Individuals living in C1 reported a lower level of SPA ongoing development than C4 (b C1 = −0.10, p = .01). C2 as well as C3 had a similar level compared to C4 because there was no significant difference in the intercept (b C2 = 0.03, p = .50; b C3 = 0.01, p = .88). The cluster variables explained 4.55% of the district-level variance in the intercept.
Regarding changes from 1996 to 2008 (see Figure 2) , the average value of SPA ongoing development remained stable over time in the reference group C4 (change = −0.03, p = .30). C1 and C3 did not differ from C4 in changes of SPA ongoing development (b C1 = −0.04, p = .38; b C3 = −0.04, p = .46), meaning SPA also remained stable over time in C1 and C3. Change over time differed between C2 and the reference group C4, as indicated by the significant effects of C2 on the change score (b C2 = −0.10, p = .03). That is, individuals living in C2 reported more positive SPA in 2008 than in 1996. The cluster variables explained 9.09% of the district-level slope variance.
In sum, C1 showed the lowest levels of SPA ongoing development, meaning more negative SPA were reported in C1 as compared to the other clusters in 2008. Only C2 showed a significant increase in SPA ongoing development over time. The other clusters remained stable.
SPA Physical Losses
Results of the multilevel model for SPA physical losses are shown in Table 3 . The ICC was .02 for SPA physical losses in 1996 and .04 in 2008.
In 2008, the average value of SPA physical loss was 2.65 in the reference group (C4). C2 and C3 did not differ in intercept from C4 (b C2 = 0.004, p = .89; b C3 = 0.02, p = .58), which means that individuals living in C2 and C3 reported similar levels for SPA physical losses, compared to individuals living in C4. However, C1 had higher levels of SPA In sum, C1 showed higher levels of SPA physical losses, which indicates more negative SPA in C1 as compared to the other clusters. SPA physical losses did not change over time in all clusters.
Discussion
This study is one of the first to investigate regional differences in SPA development by referring to population aging on a district level. Two different SPA were examined: Associating the own aging process with either ongoing development or with physical losses. Results show that population aging influenced the level of and changes in the SPA ongoing development as well as level in the SPA physical losses, whereas population aging did not predict change in the SPA physical losses. Consistently, individuals living in districts characterized by a fast aging population, high average age, and low proportion of 80+ (C1) reported more negative SPA for both facets in 2008. Change in SPA physical losses was not associated with differences in population aging, but individuals living in districts with slow population aging, low average age, and low proportion of 80+ (C2) showed a more positive development of SPA ongoing development over time as compared to individuals living in regions with average population aging (C4).
In line with the findings of North and Fiske (2015) , results suggest that persons have more negative SPA if they live in regions where population aging happens faster. A relatively fast change in the composition of a population may affect the perception of how well needs are met in regard to local circumstances. Changes in leisure time facilities, or regarding health care (e.g., because of retiring General Practitioners) and also the mere age-related changes in the social structure of the neighborhood may affect the living conditions of Note: DEAS = DEutscher AltersSurvey; GDP = Gross domestic product; SPA = Self-perceptions of aging.
older adults in these areas and pronounce negative aspects and barriers in old age, resulting in more negative perceptions of aging. Investing in infrastructure and in leisure time facilities for older persons may contribute to the perception of having opportunities for ongoing development in old age among the inhabitants of these regions. However, to accomplish this, regions need to have sufficient financial and economic strength. Fast population aging in combination with low economic strength may even amplify negative changes in SPA. On an individual level, it has already been shown that financial resources make a difference for SPA and their consequences (Craciun, Gellert, & Flick, 2017) . Vitman, Iecovich, & Alfasi (2014) also demonstrated that social integration of older adults is associated with characteristics of neighborhoods, such as socioeconomic status, ageism, or perceived limitations of outdoor mobility, in Tel-Aviv. There is, however, a need for more studies investigating the interplay of contextual variables and psychological phenomena. Also, positive effects of regional characteristics on SPA were observed in this study. Persons living in regions with slow population aging (e.g., relatively low average age and small proportion of old-old adults) as compared to the German average showed a positive development in their SPA ongoing development. Possibly, these regions are able to better adapt to a slowly growing number of older adults as compared to regions with faster population aging. A lower proportion of older adults, and in particular of old-old adults, may result in fewer negative role models and, therefore, more positive SPA. This would be in line with research showing, that perception of older adults depends on societal roles of older adults: Older persons are perceived as more competent in countries with a higher proportion of older adults participating in paid and volunteer work (Bowen & Skirbekk, 2013) . In particular, regions with higher proportions of healthy older adults may benefit from these positive effects. Additionally, social contact and cohesion may be different in those communities where the population structure has been shifted gradually over time.
As suggested in the model by Li (2003) , intergenerational interactions may shape development of individuals. Future research should investigate which mechanisms might underlie this relationship.
Change in SPA physical losses, in contrast, was not affected by population aging as operationalized in the clusters. Löckenhoff and colleagues (2009) argue that context effects are strongest for the aspects of aging perceptions that are least influenced by age-related biological changes, which was supported by the finding that physical perceptions of aging were less related to country level indicators than other facets such as socioemotional or family-related views of aging. Possibly, expectations of physical loss with aging are more likely to be influenced by individual factors such as health behaviors or health events than by contextual circumstances.
In sum, our findings add to the previous research by extending what has been shown for age stereotypes in different countries (cf. North & Fiske, 2015) : Population aging is associated with changes in self-perceptions of aging. To some extent, results contradict the prediction of the contact hypothesis (cf. Allport, 1954; Pettigrew & Tropp, 2006) . However, little is known about mechanisms of population aging on social contact and cohesion. For instance, Löckenhoff et al. (2009) found that a higher proportion of older adults in the population was not related to more frequent intergenerational contact with young adults.
Limitations
Although population aging can be considered similar in different districts of the same cluster, this does not imply that other environmental variables such as infrastructure or opportunities for leisure and engagement are similar. The district-level is the smallest regional level with available data on population aging in Germany. Nevertheless, living conditions within one district can differ to a considerable extent. In addition, individuals may differ in the degree of use of services provided by neighboring regions, and consequently may be more or less exposed to the population composition. However, this limitation speaks for less strong contextual effects and therefore even underlines the small but significant effects of differences in population aging on SPA found in this study.
Generalizations of results to other than German regions should be drawn with caution. In particular, country-specific age stereotypes and country-specific legislations (e.g., welfare state) may drive some of the observed results. In addition, countries may differ in social change of SPA (Germany shows a positive pattern over time; Beyer et al., 2017) which may affect the results. Future studies should compare regions with similar population aging patterns between different countries.
The clusters used reflect a share of different population aging processes. It remains unclear, if certain aspects are more strongly related to SPA than others. A high proportion of old-old people may challenge regions differently as compared to a high proportion of young-old people. In addition, other regional aspects, not reflected in the clusters, may be relevant for the SPA of the inhabitants.
This study combines the investigation of social and intraindividual change in a sample with a broad age range (40-85 years). Even though FIML counteracts the effects of sample attrition, interpretations regarding intraindividual change in SPA should be made with caution. However, the combination of social and intraindividual change has the advantage of a large sample adequately representing districts and the four clusters in Germany as well as reflecting the effects of population aging over 12 years for both social and intraindividual changes in SPA.
Furthermore, there might be time periods in which contextual factors have a stronger effect on individual SPA (e.g., availability of health care institutions after a health event; engagement opportunities after retirement). Continuous, closely-timed SPA assessment may help capture those time periods and allow the identification of potential intervention targets.
Although indicators of wealth and health care opportunities were included as covariates, underlying mechanisms, such as leisure opportunities and economic living conditions in the districts were not fully captured in our model and may drive the random effects of the multilevel models. Future studies should additionally try to capture these district characteristics to further explain the district level variance in level and change of SPA.
Conclusion
As most societies face population aging, it is important to investigate its effects on individual development and aging. The current study focuses on contextual effects on self-perceptions of aging as one important psychological resource for health, well-being and longevity in later life. Results suggest that SPA do not develop independently from population aging on the district level. Rather, the pace of population aging in different regions of one single country can contribute to individual changes in positive and negative SPA. This finding complements previous cross-cultural comparisons. Districts facing fast population aging should address possible negative effects by providing attractive opportunities for families with young children, by increasing efforts to maintain and improve good infrastructure (e.g., public transport, health care, and shopping facilities), and by providing opportunities for intergenerational contact and mutual support. Additionally, health communication and public health messages that emphasize positive aspects of aging (e.g., wisdom, positive older role models) may counteract negative effects of fast population aging. Results imply that regional differences and potential contextual opportunities for aging well should be taken into account when trying to promote positive perceptions of aging.
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